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Investigating the effects of infrasound                            
on the inner ear 
§  Wind	  turbines	  harvest	  energy	  from	  the	  earth	  simultaneously	  	  crea6ng	  
infrasound,	  classiﬁed	  as	  sound	  waves	  with	  frequencies	  below	  twenty	  
hertz.	  
§  According	  to	  the	  American	  Wind	  Energy	  Associa6on,	  4,854	  megawaBs	  
(MW)	  of	  wind	  energy	  generated	  from	  wind	  turbines	  were	  installed	  in	  
2014	  alone,	  ﬁve	  6mes	  more	  than	  the	  amount	  of	  MW	  installed	  in	  2013.	  	  	  
§  Individuals	  living	  next	  to	  wind	  turbines	  have	  reported	  “headaches,	  
diﬃculty	  concentra6ng…	  dizziness,	  ver6go	  or	  6nnitus,	  and	  the	  
sensa6on	  of	  aural	  pain	  or	  pressure”	  (Salt,	  A.	  &	  Hullar,	  T.	  2010).	  	  
§  Speciﬁcally,	  other	  studies	  have	  documented	  that	  infrasound	  can	  enter	  
the	  inner	  ear	  and	  change	  cochlear	  processing	  (Hensel	  et	  al.	  2007).	  	  	  
Background & Significance 	  	  
Infrasound	  has	  a	  physiological	  eﬀect	  on	  inner	  ear	  ﬂuid	  pressures.	  
Hypothesis:	  	  
Infrasound Generator  
§  Designed	  to	  mimic	  the	  eﬀects	  of	  infrasound	  to	  replace	  of	  an	  
infrasound	  speaker.	  	  
§  Cam	  sha[	  connected	  to	  the	  plunger	  designed	  using	  SketchUp	  
so[ware	  and	  3D	  printed.	  
§  	  Plunger	  models	  the	  stapes	  bone	  of	  the	  inner	  ear	  by	  hi^ng	  the	  
oval	  window.	  
§  Generator	  run	  at	  frequencies	  above	  and	  below	  20	  hertz,	  ac6ng	  as	  
infrasound	  and	  normal	  sound	  waves.	  	  
	  
§  The	  mechanical	  infrasound	  generator	  tested	  on	  the	  inner	  ear	  model	  at	  
six	  diﬀerent	  frequencies	  (300,	  440,	  900,	  1200,	  and	  2150	  RPMs)	  	  
§  Various	  condi6ons:	  valve	  was	  open,	  closed,	  ¼	  open,	  ½	  open,	  and	  ¾	  of	  
the	  way	  open.	  	  
•  Note	  that	  1200	  RPMs	  is	  the	  same	  as	  20	  hertz,	  marking	  the	  threshold	  for	  
hearing.	  	  
	  
Methods 
Results  
§  Proximal	  compartment	  had	  higher	  pressures	  at	  all	  six	  frequencies	  and	  at	  
four	  of	  the	  ﬁve	  diﬀerent	  resistances	  where	  the	  distal	  compartment	  had	  
lower	  pressures.	  	  
§  When	  the	  valve	  was	  ¾	  of	  the	  way	  open,	  the	  pressures	  were	  almost	  equal	  
in	  both	  compartments.	  
§  Pressures	  in	  the	  proximal	  compartment	  was	  higher	  when	  valve	  was	  
open	  indica6ng	  that	  there	  may	  be	  some	  unknown	  resistance	  eﬀec6ng	  
the	  pressures	  
§  Established	  that	  when	  the	  generator	  was	  turned	  on,	  pressure	  instantly	  
increased	  and	  when	  the	  generator	  was	  turned	  oﬀ,	  pressure	  instantly	  
dropped	  back	  to	  zero	  at	  all	  six	  frequencies.	  	  
§  A	  small	  change	  in	  frequency	  or	  resistance	  at	  20	  hertz	  may	  change	  the	  
outcome	  of	  the	  pressures	  in	  each	  compartment,	  indica6ng	  that	  
resonance	  or	  harmonics	  may	  also	  be	  inﬂuencing	  these	  pressures.	  
§  Rela6onship	  between	  resonance,	  harmonics	  and	  the	  pressures	  within	  
each	  compartment	  may	  be	  too	  complicated	  to	  deﬁne	  due	  to	  the	  
numerous	  components	  to	  the	  generator.	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§  Repeat	  these	  methods	  mul6ple	  6mes	  with	  an	  infrasound	  speaker	  to	  show	  that	  the	  
paBerns	  are	  reproducible	  by	  changing	  membrane	  compliances,	  amplitudes,	  frequencies,	  
and	  resistances.	  
§  3D	  print	  a	  model	  of	  the	  inner	  ear	  and	  comple6ng	  similar	  tests	  within	  the	  3D	  printed	  
stapes,	  oval	  window,	  helicotrema,	  and	  round	  window	  would	  further	  show	  that	  low	  
frequency	  noise	  can	  change	  inner	  ear	  ﬂuid	  pressures.	  	  
§  3D	  model	  would	  create	  a	  beBer	  and	  more	  realis6c	  visual	  of	  the	  inner	  ear	  compared	  with	  
the	  current	  two	  compartment	  ﬂuid	  ﬁlled	  model.	  	  
Future Directions 
